Land fragmentation, population growth, climate change and modernization are creating challenges for traditional pastoral livelihoods worldwide. These changes are forcing many young pastoralists to make new types of decisions about their future. In our study in the Samburu region of Kenya, we conducted a paired comparison about preferences for the future by adolescent male pastoralists, who practice herding as their primary livelihood, and their male peers who attend secondary school in lieu of herding. Participants were presented with all possible pairings of 15 options that represented a mix of traditional and contemporary livelihoods and traditions, and asked to select their preference between each pairing. Results were tabulated to elicit a ranked preference list of one (1) to 15. Results indicate strong favourability by both herders and students toward education for their future children as well as a desire to work for community conservancies. Beyond those commonalities, however, student and herders differed significantly. Students generally rated non-pastoral options highest, and their ratings had a high level of within-group agreement. In contrast, herders were more mixed about options for their future, with both pastoral and non-pastoral options receiving a diversity of ratings from very high to very low. These conclusions raise questions about the future of pastoralism in Samburu, and the identity and cultural roles of young male herders for the future.
Introduction
Like pastoralism in other parts of the world, East African pastoralist societies have adapted to changes to remain viable throughout their history (Kardulias 2015) . Changes to the social-ecological systems specifically in Samburu in northern Kenya are representative of the same challenges that exist in many rangelands around the world: human population growth, land tenure change, changing land use, land fragmentation, and climate change (Reid et al. 2014) . For the pastoral tribes of northern Kenya, who have sustained their nomadic lifestyles for hundreds of years with goats, sheep, donkeys, cattle and camels (Spencer 1965) , an estimated 90% of inhabitants participate in at least semi-nomadic pastoralist livelihoods (Samburu County n.d.), and adapting to change has been a necessary way of life for these systems to endure over time. The socio-ecological changes in Samburu today are arguably unprecedented in scale and impact, and it is timely to consider how these changes will influence the future of pastoralism.
Nomadic pastoralist cultures historically adapted to challenges to raising livestock by augmenting and diversifying their income. These strategies often involve temporarily settling in one place but resuming a nomadic pastoralist lifestyle when conditions allow (Kardulias 2015) . Due to unprecedented changes affecting rangelands today, however, more pastoralists are forced to settle permanently and pursue wage-labour occupations (Galvin 2009 ), in crop farming, energy production, tourism or mining (Reid et al. 2014 ). An additional strategy used by pastoralists is to adapt to change through an increasing emphasis on education as a way for youth to pursue alternate careers to pastoralism (Little et al. 2009 ). These changes coincide with a global shift in values toward education, which is viewed by many international agencies, including the United Nations, as a viable poverty alleviation strategy (Tarabini 2009 ).
The goal of our study was to assess perceptions about the future among adolescent male herders, who raise livestock as their primary livelihood, and to compare their perceptions to their male school-going peers, specifically in terms of differences in how each group rates traditional (e.g., pastoral) and contemporary options. While our study took place in one region of Kenya, given that the changes in Samburu are generally similar to some other rangeland areas around the world, our results can help contribute to an understanding at a larger scale about adaptive strategies by pastoralists.
Study area
The Samburu region lies in the northern central part of Kenya, approximately 300 km north of Nairobi (the capital), covers 21,022 km 2 of arid and largely barren land, and supports approximately 224,000 people (see Figure 1 ). The rugged Samburu landscape provides vital wildlife habitat, supporting dozens of species, including elephants (Africana loxodonta), lions (Panthera leo), and the endangered Grevy's Zebra (Equus grevyi). The region receives an average rainfall of 200-250 mm annually, mostly during two periods-March to early June and November to December. The area is supported by one primary water source for wildlife and people, the Ewaso Ngiro River, which starts approximately 120 km upslope from Samburu on the western side of Mount Kenya.
Socio-ecological change in Samburu
Pastoralist herders in Samburu face many of the same challenges that exist globally (Greiner 2012) , such as shifts from community-held lands to privatization so as to diversify and increase wealth (Fratkin and Roth 2005) , as well as to secure lands from outside interests (Lesorogol 2003) . Further, climate change presents unprecedented challenges to rangelands in Samburu. Regions of northern Kenya, such as nearby Turkana County, are expected to become hotter and drier (Human Rights Watch 2015) and will create more extreme hardship on pastoralism as a result. Water and fodder, already scarce during dry seasons, are expected to become more limited (Russell 2014) . Further, the emergence of community conservancies and grazing management plans in the past decade has led to decreased mobility and flexibility for pastoralists (Bedelian and Ogutu 2017) .
In addition to climate-related challenges, herders in Samburu endure common and often intense conflicts with other pastoralists. Further, increased availability of weaponry (Mbutu 2007) has intensified inter-ethnic conflict and livestock raiding as a result. Even without limited resources, such conflict often persists, as it has for many generations Schilling et al., 2012) .
While challenges persist, there are changes that can contribute positively to social-economic change in the region, as well. The Kenya Vision 2030 project includes substantial road-building and similar infrastructure improvements, which can lay the groundwork for new economies in local communities; albeit such development can have trade-offs if not managed strategically (see Kochore 2016) . Similarly, improvements in cellular coverage throughout northern Kenya has led to development of smart-phone applications to monitor rangeland condition (i.e., Land Potential Knowledge Systems), although Asaka and Smucker's (2016) study noted that improved cellular coverage (and therefore, communication potential) has not led to changes in herding behaviour.
Based on relationships and trust with various elder groups, we conducted our study in and near Archer's Post in Samburu County, a community of approximately 4,000 people that is a gateway community to nearby Buffalo Springs, Shaba and Samburu National Reserves. While pastoralism continues to be a primary livelihood, with cows, sheep and goats the most common animals being raised, recent improvements in infrastructure (e.g., tarmac roads, cellular network coverage, electricity) have facilitated new livelihood options related to shop-keeping, service industry and government services (e.g., schools, medical clinics).
Methods

Study design and sampling
In this study, 23 adolescent male herders and 23 secondary school boys, ages approximately 14 to 25, were recruited to participate. The herders were recruited from a weekly livestock market, which attracts pastoralists from around the region. This convenience sampling approach was used rather than a more randomized approach due to practical considerations such as the difficulty in determining a viable sampling frame, difficult terrain to navigate and the frequent mobility of pastoralists. Students were selected from a local organization which convened students for various life skills programming during the school breaks. Student participation was voluntary and unrelated to the main scheduled activities in the programme.
Paired comparison
Participants were presented with 15 possible scenarios that represented a mix of traditional and contemporary ways of living and earning an income. The 15 options were derived with input from local advisors about what would represent a) traditional and b) contemporary or emerging livelihoods. For example, "live in a house made of stone" and "own rooms that you can rent to others" represented contemporary options, and "own mostly cows in your herd" and "graze freely wherever you want" represented traditional ways of living. In some instances, specific items represented both, such as "hire somebody to herd your livestock" in which hiring someone is a contemporary practice, but retaining livestock is traditional. See Table 1 for a list of the 15 items.
Paired comparison was selected as the preferred method in this study because of the effectiveness with which it can be facilitated in groups with limited formal education and its prior use in similar contexts (see Bett et al. 2008; Sorokowksi et al., 2015) . Participants compare two items at a time from a larger set, and must choose one option as their preference. Previous researchers have successfully applied paired comparison in conservation contexts, including perceptions of wildlife conservation funding (Dayer et al. 2016 ) and sea turtle management in Japan (Ishizaki et al. 2011) .
Data collection
Two trained local research assistants presented pairings of two options at a time (out of 15). Participants indicated which of the two they preferred for their future. This continued until all possible comparisons-a total of 90 pairings-were presented. Each herder was paid 500 shillings (approximately USD 5) for their participation while students were not compensated. This strategy was recommended by local advisors since herders are self-employed, and their participation potentially took them away from potential income-earning activity at the market. Students, on the other hand, participated during their holiday break. Depending on participant preference, research assistants administered the paired comparison in Maa/Samburu (the local language), Swahili or English (both are national languages in Kenya).
Analysis
Following the paired comparison, we counted how often a given option "won" when matched with each of the other 14 options. From this, we generated a ranked list of all options. For example, if a herder indicated that "all of my sons attend school" was the preferred option in 10 out of 14 pairings, and no other option had more than 10 "wins," it was ranked as the herder's top priority. The item with the lowest number of "wins" was ranked as 15.
The rankings were analyzed in the Statistical Program for the Social Sciences (SPSS). Descriptive statistics were generated to quantify the mean and standard deviation for each item's ranking. Additionally, independent sample t-tests were run to compare differences between herders' and students' rankings. Statistical significance was set at p ≤ 0.05.
Results
The top two ranked items-(1) all sons attend school and (2) all daughters attend school-were the same for both groups. "Work for a conservancy" was also similarly ranked for both groups, in the top four for each. The remaining items varied notably between the two groups. For example, "a healthy balance of wildlife" on average was ranked by students as a third highest priority (3), while herders gave the same item an average ranking of 12. Herder's average rank for "own mostly cows in your or your family's herd" was third (3), but 11th for students. The five lowest ranked items for students (rankings 11 through 15) were the five items related to pastoralism (see Table 2 ).
Independent sample t-tests were run to compare the two groups' rankings on all 15 items. Results Own mostly camels in your herd (T) showed 11 statistically significant differences (see Table 3 ). The standard deviations for the 15 items ranged between 0.84 and 3.98 for students, and 2.27 and 4.79 for herder. Herder standard deviations were higher for all 15 items compared to students (see Table 3 ).
In terms of similarities between students' and herders' findings, Figure 2 shows boxplots of both groups' high ranking of their sons and daughters attending school and the wider distribution of responses by herders on these two items. Figure 3 presents boxplots for two variables that represent differences between the two groups on a traditional livelihood, owning mostly goats/sheep in your herd, and a contemporary way of living, living in a house made of stone. In the former, Figure 3 shows students placed a lower priority on goats/sheep compared to herders. For living in a house made of stone, students generally gave this outcome a higher ranking, and herders were more widely distributed as a group in how they felt about both items. This was a common trend among nearly all of the 15 items.
Discussion
The results of this study show that both herders and students place a high value on education; their future sons and daughters attending school were the top two ranked items for both groups (though with a higher standard deviation among herder). According to prior research by Tarabini (2009) and Lesorogol et al. (2011) , this result can be interpreted as an adaptive strategy to address poverty and its associated consequences, due in part to emerging challenges to pastoralism.
The high value on education is particularly notable for herders, given that few of the herders in this study completed even a few years of primary school. An informal follow-up discussion with a subset of herders to share results revealed they want their children in school for them to get a good job and have a more prosperous life than their own. This aligns with prior research, including work in this region (Lesorogol et al. 2011 ) which showed favorable attitudes about school attendance were linked to the potential for income and poverty alleviation.
This finding should also be considered in context with Little et al.'s (2009) study of pastoralism, which concluded that education led to increased food security and enhanced general welfare, and also a decrease in livestock ownership. The implication of the results of this study, if Little et al.'s (2009) findings are applicable here, is that since both students and herders see education for their children as a high priority, and should that come to fruition for most of them, it could have a positive impact at a notable scale in terms of the improvements in poverty levels and health.
A second similarity between students and herder was their desire for a job with a conservancy, which are community-based protected areas managed to support both wildlife conservation and livestock grazing. The desire for these jobs was rooted in different motivations for the two groups. For students, the desire for a conservancy job was based on a blend of interests that included earning a steady income while also working in the field of conservation, a field that many associated with tourism and opportunities to interact with foreigners. The motivations for herders was different; they expressed a motivation rooted in reliable income and poverty alleviation. This also shows the willingness of some herders to potentially supplement their income-earning options to include non-pastoral means of making of living, though research by Kardulias (2015) suggests that most pastoralists return to herding after settling temporarily to pursue other income-earning opportunities. Overall, the findings about participants' children attending school and a desire for a conservancy job show both groups are willing to adapt from some long-standing aspects of their prevailing culture. Beyond the similarities discussed above, the two groups differed notably. Student results indicated the group, as a whole, are willing to go further in adapting their lives and leave pastoralism for more contemporary livelihood options, while herders' sentiments were mixed. Students rated items such as "own rooms that you can rent to others," "live in a house made from stone," and "own your own plot" highly. These each represent a departure from traditional ways of living. In fact, the five lowest ranked items for students were all related to pastoralism. However, a decline in pastoralism raises compelling social and cultural questions, since herding has long carried extraordinary cultural significance and meaning in the region. As the descriptive statistics indicate, the distribution of herders' responses is wide. There are seven (7) items with means between seven (7) and nine (9) [the midpoint of the total range of one (1) to 15], and upon closer inspection, this is the result of many items having both very low and very high ratings (a finding supported by the high standard deviations for herders). There are herders who strongly want to own a plot, to own rooms they can rent to others, and to have a house made from stone, for example, and there are those who do not, and who prioritize pastoralism-related options more highly. From a standpoint of sociology's role theory (see Hindin 2007) , the implications of these differences could be stark. Traditionally, herders kept livestock, and those roles bound them together in a type of brotherhood. Today, changing conditions challenge the viability or need for that role -many families have chosen for their sons to attend school rather than herd animals -and this can cause tension and conflict, as individuals navigate between which social norms to follow. (i.e., herder or student norms) and experience the respective social rewards or consequences. A herder who chooses to live in a house made from stone might be favourably perceived by some of their peers, but shamed by others for "leaving" a traditional livelihood. Similarly, students, most of whom attend boarding schools where their student identity is supported and rewarded daily, return home during school breaks, often to families and a culture that see them as a herder, according to their age. It is common for a family to have some sons attend school and others who herd, creating a complex situation when it comes to expected social roles.
The future of pastoralism is difficult to envision in Samburu. Since herders are strongly inclined for their children to attend school, and students in this study showed weak preferences for herding animals, there are uncertainties about what the future of pastoralism might look like as education becomes a more highly-valued option. Particularly if young males are attending school, questions arise about how livestock will be tended to in the future, and by whom. Already some fathers, grandfathers and females (of many ages) are taking up the responsibilities in places. These are key areas to consider as herders work to retain their herding traditions, while expressing interest in pursuing modern activities and supporting their children to go to school.
Recommendations
The region where this study was conducted is wrought with high levels of poverty and limited opportunities to earn an income that is sufficient for families to afford education. In Kenya, secondary school is not free, and costs range from a few hundred (USD) dollars to upwards of one thousand dollars for the country's best performing national schools. Primary school carries no tuition cost, but typically requires uniforms, supplies and other costs that are difficult for many families in the region to afford. Given that education is known to effectively address poverty, food security and other related measures of well-being, and further as evidenced by this study, there is high desire for schooling among herders and students for their future, therefore public and non-governmental actors in the region need to work together to make education more accessible. In addition, results of the herders' opinions in this study point to increasing uncertainty that has likely infiltrated this peer group. As noted above, this can contribute to tension and conflict within a group. Further, it appears that at least some herders desire alternatives to pastoralism as their primary or sole livelihood, but with low levels of formal education and literacy, successful pursuit of employment could be frustrating. All of this points to a need, at this stage, for government and NGOs involved in community development and conservation to initiate and maintain dialogue with herders directly, to listen and consider how to integrate herders into plans for the region's future.
Limitations
This pilot study of 46 young male individuals should be considered as an initial indicator of a trend toward education and away from pastoralism, but however needs much deeper investigation as our sample is insufficient for results to be generalized broadly. In addition, interview participants were not selected randomly, and while randomized sampling in this region carries substantial practical barriers, results should take our non-randomized approach into account.
